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Description 

[0001] The present invention relates to a method for 
moulding and curing tyres for vehicle wheels, compris- 
ing the features recited in the preamble of claim 1. 
[0002] The present invention also relates to an appa- 
ratus for moulding and curing tyres for vehicle wheels, 
comprising the features recited in the preamble of claim 
11. 

[0003] In a tyre production cycle it is provided that, 

subsequently to a manufacturing process in which the 
different tyre components are made and/or assembled 
together, a moulding and curing process is carried out 
which aims at stabilizing the tyre structure according to 
a desired geometric conformation, usually character- 
ized by a particular tread pattern. 
[0004] For the purpose, the tyre is closed in a mould- 
ing cavity internally defined by a vulcanization mould 
and conforming in shape to the geometric configuration 
of the outer surfaces of the tyre to be obtained. 
[0005] In one of the most widely spread moulding 
methods it is provided that a vulcanization bladder of 
elastomer material filled with steam and/or another high- 
temperature and high-pressure fluid should be inflated 
within the tyre closed in the moulding cavity. In this way, 
the tyre is conveniently pushed against the inner walls 
of the moulding cavity and stabilized to the geometric 
conformation imposed to it. following the molecular 
cross-linking undergone by the elastomer material of 
which it is made, due to a supply of heat transmitted by 
the fluid through the bladder and by the mould walls. 
[0006] Also known are moulding methods in which, in- 
stead of the inflatable vulcanization bladder, a rigid toroi- 
dal support is arranged within the tyre, the shape of 
which matches that of the inner surface of the tyre to be 
obtained. 

[0007] Such a method is described in the European 
patent EP 242 840 for example, in which a rigid toroidal 
support is employed for imposing the final shape and 
sizes to the tyre closed in the mould. In accordance with 
that which is described in this patent, the different coef- 
ficient of thermal expansion between the metallic toroi- 
dal support and the raw elastomer material of which the 
tyre is made is utilized for achieving a suitable moulding 
pressure. 

[0008] In conclusion, the assembly of the parts form- 
ing the mould and the toroidal support defines a closed 
interspace in the moulding cavity, which substantially 
has a shape conforming to the whole geometric config- 
uration of the tyre. In this way, both the outer surfaces 
and the inner surfaces of the tyre are maintained in con- 
tact with rigid portions of the moulding and curing appa- 
ratus. In other words, all the apparatus parts intended 
to set up the final tyre geometry are rigid parts, in con- 
trast with the methods using the Inflatable vulcanization 
bladder which, as known, constitutes a deformable part 
of the mould. 

[0009] It is however to point out that, at the present 



state of the art, both methods, i.e. that employing the 
inflatable vulcanization bladder and that employing a 
rigid toroidal support during tyre vulcanization, have 
some problems. 

5 [0010] With reference to the methods employing the 
inflatable bladder, it is in fact to note that the bladder 
deformability can easily give rise to geometric and/or 
structural Imperfections in the tyre, due to possible dis- 
tortions to which the bladder itself may be submitted, 

10 owing to an unbalanced expansion and/or to friction 
phenomena generated between the outer surfaces of 
the bladder and the inner surfaces of the raw tyre. Taking 
into account the fact that the bladder also has the task 
of locking the tyre beads against the corresponding por- 

15 tions of the mould, the bladder deformability makes it 
difficult to achieve sufficient bead-locking pressures. 
Therefore an undesired out-of-alignment positioning of 
the beads relative to the geometric axis of the tyre can 
occur, which will give rise to distortion of the whole tyre 

20 structure. An insufficient bead-locking pressure, in ad- 
dition, can give origin to formation of burr at the beads 
themselves, due to escape of elastomer material be- 
tween the bladder and mould, above all at the starting 
instants of the curing process. 

25 [0011] The vulcanization bladder needs use of great 
amounts of steam, due to the requirement of filling the 
whole inner volume of the bladder inflated in the mould 
cavity, and in addition it constitutes an obstacle to heat 
transmission to the tyre by said steam. 

30 [0012] On the other hand, use of a rigid toroidal sup- 
port Instead of the Inflatable vulcanization bladder 
makes it necessary to carry out a very precise, and also 
very difficult, checking of the volumes of the material 
used in manufacturing the tyre. 

35 [0013] Furthermore, it is not presently possible to im- 
pose an appropriate radial and/or circumferential ex- 
pansion to the tyre, for example to achieve desired 
preloading effects in the reinforcing structures em- 
ployed in manufacturing said tyre. 

40 [0014] Even with the aid of the rigid toroidal support, 
in addition, it is somewhat difficult to obtain a correct and 
efficient heat transmission to the inside of the tyre. 
[0015] Document US-A-1 798 210 teaches to build 
the tyre on a iron core. The tyre Is thereafter disengaged 

45 from the iron core and a flexible rubber core is intro- 
duced into the tyre. Such a rubber core conforms to the 
shape of the interior of the tyre, but is somewhat smaller 
so as to leave a space between the core and the inner 
surface of the tyre. The green tyre is made to fill the 

50 mould cavity so that there will be no stretching of the 
cords when the casing is inflated with water, used as 
inflating and heating fuid. 

[0016] The Applicant has envisaged the possibility of 
achieving important improvements in the processes for 
55 moulding and curing a tyre with the aid of a rigid toroidal 
support, by carrying out admission of a heating fluid and/ 
or another fluid under pressure, in accordance with the 
present invention, to an interspace defined between the 
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Inner surface of the tyre and the outer surface of the 
toroidal support itself. 

[0017] In particular, the invention relates to a method 
of moulding and curing tyres for vehicle wheels, char- 
acterized by the features recited in the characterizing 

portion of claim 1 . 

[0018] in more detail, the pressing step tal<es place 
concurrently with an expansion imposed to the tyre by 
effect of admitting fluid under pressure to the diffusion 
interspace. 

[0019] Said radial expansion preferably involves an 
increase in the tyre circumference included between 
1 .5% and 3.5%. measured at an equatorial plane of the 

tyre itself. 

[0020] The diffusion interspace, preferably having a 
size included between 3 mm and 14 mm, measured be- 
tween the inner surface of the tyre and the outer surface 
of the toroidal support at least at one equatorial plane 
of the tyre itself, can be advantageously created follow- 
ing expansion of the tyre. 

[0021] In a preferential embodiment, admission of flu- 
id under pressure takes place through feeding channels 
formed in the toroidal support and opening onto the-out- 
er surface of said support. 

[0022] in addition, it is preferably provided that during 
admission of fluid under pressure the tyre should be 
sealingly engaged at its inner circumferential edges be- 
tween the moulding cavity walls and the outer surface 
of the toroidal support, for hermetically delimiting the dif- 
fusion interspace at the inner circumferential edges of 
the tyre itself. 

[0023] Advantageously, heat administration prefera- 
bly takes place by admission of a heating fluid to said 
diffusion interspace. 

[0024] This heating fluid may constitute, or at least 
may be part of the same fluid under pressure employed 
for carrying out the pressing step. 
[0025] In accordance with a further aspect of the in- 
vention, to be utilized also independently of the pres- 
ence of a rigid toroidal support, a pre-vulcanized liner is 
arranged on the inner surface of the tyre. 
[0026] Said pre-vulcanized liner can be advanta- 
geously directly formed on the toroidal support during a 
preliminary step of the tyre manufacture on the toroidal 
support itself. 

[0027] In more detail, formation of the pre-vulcanized 
liner preferably comprises the following steps: applying 
at least one layer of raw elastomer material to the outer 

surface of the toroidal support; supplying heat to the 
elastomer layer to cause a molecular cross-linking of the 
latter. 

[0028] IHeat supply to the elastomer layer can be ob- 
tained by heating the toroidal support. 
[0029] Conveniently, heating of the toroidal support is 
at least partly obtained due to employment of the toroi- 
dal support itself in a preceding cycle for carrying out 
tyre moulding and curing. 

[0030] In accordance with the invention, said method 



is put into practice by an apparatus for moulding and 
curing tyres for vehicle wheels, characterized by the fea- 
tures recited in the characterizing portion of claim 11. 
[0031] In more detail, said feeding channels open into 
5 at least one interspace for diffusion of the fluid under 
pressure, defined between the outer surface of the toroi- 
dal support and the Inner surface of the tyre being 
worked. 

[0032] Preferably, the outer surface of the toroidal 

10 support has an extension lower than that of the inner 
surface of the vulcanized tyre, so that the diffusion inter- 
space of the heating fluid is created between the outer 
surface of the toroidal support and the inner surface of 
the tyre, due to expansion of said tyre by effect of the 

15 thrust exerted thereon by the fluid under pressure. 
[0033] It is also preferably provided that the toroidal 
support should have inner circumferential portions co- 
operating with inner circumferential portions of the walls 
of the moulding cavity for sealingly engaging the tyre at 

20 the respective inner circumferential edges of the latter. 
[0034] In a preferential solution of the invention the 
pressurized-fluid feeding channels extend from an an- 
nular cavity provided internally of the toroidal support 
and susceptible of connection with at least one primary 

25 duct for feeding of fluid under pressure, associated with 
the vulcanization mould. 

[0035] Conveniently, the toroidal support has at least 
one centering shank to be engaged in a centering seat 
arranged in the mould for fasteninjg positioning of the 

30 toroidal support and the tyre in the moulding cavity. 
[0036] Said centering shank for example extends ac- 
cording to a geometric axis common to said toroidal sup- 
port, said tyre worked, and said moulding cavity. 
[0037] Also provided may be at least one connecting 

35 duct formed along the centering shank to bring the feed- 
ing channels into fluid communication with at least one 
primary duct for feeding of fluid under pressure. 
[0038] According to a further feature of the invention, 
the heating means comprises at least one conduit for 

40 sending a heating fluid to the feeding channels. 

[0039] The heating fluid may comprise the same fluid 
under pressure admitted by the pressurized-fluid feed- 
ing means. 

[0040] Further features and advantages will become 
45 more apparent from the detailed description of a pre- 
ferred, non-exclusive embodiment of a method and an 
apparatus for moulding and curing tyres for vehicle 
wheels in accordance with the present invention. 
[0041] This description is taken hereinafter with refer- 
so ence to the accompanying drawings, given by way of 
non-limiting example, in which: 

Fig. 1 diagrammatically shows a diametrical section 
of an apparatus in accordance with the invention 
55 during the step of loading a tyre being worked into 
a mould, arranged in an open condition; 
Fig. 2 is a fragmentary cross half-section, to an en- 
larged scale as compared with Fig. 1 , showing the 



55 



3 



I 



t' 



5 

tyre in a step coinciding with, or immediately after 
closing of the mould; 

Fig. 3 is a cross half-section of the tyre being mould- 
ed against the mould surfaces, following admission 
of steam under pressure through the toroidal sup- 
port. 

[0042] With reference to the drawings, an apparatus 
for moulding and curing tyres for vehicle wheels in ac- 
cordance with the present invention has been generally 
identified by reference numeral 1. 
[0043] Apparatus 1 comprises a vulcanization mould 
2 associated with a vulcanization press 3. only diagram- 
matically shown in that it can be made in any convenient 
manner as conceived by a person skilled in the art. For 
instance, mould 2 may be comprised of a lower mould 
half 2a and an upper mould half 2b in engagement with 
a bed 3a and a closing portion 3b of press 3, respective- 
ly. 

[0044] In the example shown just as an indication, 
each of the lower 2a and upper 2b mould halves of 
mould 2 has a lower 4a and upper 4b cheek respectively, 
and a crown of lower 5a and upper 5b sectors. 
[0045] The lower 2a and upper 2b mould halves are 
movable relative to each other between an open condi- 
tion in which they are mutually spaced apart as shown 
in Fig. 1, and a closed position, shown in Figs. 2 and 3,- 
in which they are disposed mutually close to each other 
for the purpose of forming a moulding cavity 6 the inner 
sides of which, defined by cheeks 4a, 4b and sectors 
5a. 5b, reproduce the geometric conformation of the out- 
er surface 7a of a tyre 7 to be obtained. 
[0046] In more detail, cheeks 4a, 4b are intended for 
forming the outer surfaces of the opposite sidewalls 8 
of tyre 7, whereas sectors 5a, 5b are intended for form- 
ing the so-called tread band 9 of the tyre itself, creating 
a series of cuts and longitudinal and/or transverse 
grooves therein, suitably disposed according to a de- 
sired "tread pattern". 

[0047] Apparatus 1 further provides for use of at least 
one toroidal support 1 0 of metal material or another solid 
material, having an outer surface substantially repro- 
ducing the shape of an inner surface of tyre 7. The toroi- 
dal support 10 is conveniently made up of a collapsible 
drum, that is consisting of centripetally movable circum- 
ferential segments for dismantling the toroidal support 
itself and enabling easy removal of same from tyre 7, 
when working has been completed. 
[0048] In accordance with the method of the inven- 
tion, the raw tyre 7 is disposed on the toroidal support 
10 before the latter is fitted, together with the tyre itself, 
into the vulcanization mould 2 arranged in an open con- 
dition. 

[0049] In particular, engagement of tyre 7 on the toroi- 
dal support 10 can be conveniently obtained by directly 
manufacturing the tyre on the support itself. In this way 
the toroidal support 10 is advantageously utilized as a 
rigid outline for forming and/or deposition of the different 



6 

components, such as carcass plies, bead-reinforcing 
structures, belt strips, sidewalls, and tread band for ex- 
ample, which components cooperate in forming the tyre 
itself. Further details on the modalities of forming and/ 
5 or deposition of the components of tyre 7 on the toroidal 
support 10 can be taken from European patent applica- 
tions EP 943421 and EP 928680 for example, in the 
name of the same Applicant, 

[0050] Under this circumstance, the geometric con- 
10 formation of the inner surface of the raw tyre 7 will ex- 
actly correspond to the conformation of the outer sur- 
face of the toroidal support 10. 

[0051] However, as better clarified in the following, it 
is preferably provided that the extension of the outer sur- 

15 face 10a of the toroidal support 10 should be conven- 
iently lower than the extension of the inner surface 7b 
of tyre 7 when vulcanization has been completed. 
[0052] The toroidal support 10 is preferably provided 
with at least one centering shank 11 to be engaged in a 

20 centering seat 12 arranged in mould 2, for establishing 
a precise positioning of the toroidal support itself and 
the tyre 7 carried thereon, within the moulding cavity 6. 
In the embodiment shown, the toroidal support 10 has 
two centering shanks 11 extending from opposite sides 

25 according to geometric axis Y common to the toroidal 
support 10, the tyre 7 and the moulding cavity 6, and 
arranged for being fitted into corresponding centering 
seats 12 formed in the bed 3a and the closing portion. 
3b of the vulcanization press 3, respectively. 

30 [0053] More particularly, coupling between each 
centering shank 11 of the toroidal support 10 and the 
corresponding centering seat 12 formed in mould 2 de- 
fines, between each cheek 4a, 4b of the mould itself and 
the corresponding inner circumferential edge 10b of the 

35 toroidal support 10, a housing seat for an inner circum- 
ferential edge 8a of tyre 7, usually known as "bead" of 
the tyre 7. 

[0054] Said bead seats give beads 8a a moulding of 
quite precise geometry and thickness, in that said 
40 moulding results from a direct coupling between the rigid 
surfaces of the toroidal support 10 and the surfaces of 
cheeks 4a, 4b of mould 2. 

[0055] In addition, said bead seats ensure an abso- 
lutely steady and precise centering of tyre 7 relative to 
45 axis "Y" of the moulding cavity 6. 

[0056] Preferably, the toroidal support 10 is also con- 
veniently sized so as to have, at least at the regions cor- 
responding to beads 8a of tyre 7, an elastically yielding 
structure in an axial direction, due to mutual approach- 
so ing of cheeks 4a, 4b during the closing step of mould 2. 
[0057] The axial deformation undergone by the toroi- 
dal support 10 at the contact regions with cheeks 4a, 4b 
close to the tyre beads 8a is preferably included be- 
tween 0.3 and 0.5 mm, so as to generate a specific pres- 
55 sure included between 18 and 25 bars on the contact 
surfaces with the corresponding cheeks 4a, 4b. This 
contact pressure, during the moulding and curing step 
of tyre 7, prevents any escape of elastomer material be- 
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tween the surfaces in mutual contact of the toroidal sup- 
port 1 0 and of cheeks 4a, 4b. thereby avoiding formation 
of consequent burr. 

[0058] When positioning of the toroidal support 10 
with tyre 7 on the lower portion 2a of mould 2 has been 
carried out, the mould itself is brought to its closed con- 
dition. 

[0059] As can be viewed from Fig. 2, at the moment 
that mould 2 is closed, the walls of the moulding cavity 

6 remain at a certain distance from the outer surface of 
tyre 7, in particular at the tread band 9 of the latter. Dur- 
ing this step, the tread band 9 can in any case be partly 
penetrated by the raised portions arranged on sectors 
5a, 5b so as to define said tread pattern. 

[0060] Still on closure of mould 2, each of the inner 
circumferential edges 8a of tyre 7 Is sealingly engaged 
between the inner circumferential portions of the toroidal 
support 1 0 and inner circumferential portions of the low- 
er 4a and upper 4b cheeks. Tyre 7 will remain sealingly 
engaged in the mould in the above described manner 
until the moment that, at the end of the moulding and 
curing cycle, the mould itself will be brought again to its 
open condition, 

[0061] When mould closure has been completed, tyre 

7 is submitted to a pressing step with its outer surface 
7a against the walls of the moulding cavity 6, concur- 
rently with administration of heat, so as to cause molec- 
ular cross-linking of the elastomer material forming the 
tyre itself and consequent geometric and structural sta- 
bilization of the latter. 

[0062] For the purpose, apparatus 1 is provided with 
pressing means comprising at least one primary duct 1 3 
for feeding od a fluid under pressure, formed in bed 3a 
of press 2 for example, and opening into one of the 
centering seats 12 for sending a fluid under pressure to 
at least one connecting duct 14 formed along at least 
one of the centering shanks 11. preferably coaxialiy 
therewith. 

[0063] The connecting duct 14 terminates, through 

appropriate branches 15 radially formed in the toroidal 
support 10, at an annular chamber 16 provided internal- 
ly of the toroidal support itself. 

[0064] Extending from the annular chamber 16, 
through the toroidal support 10. is a plurality of channels 
17 for feeding of fluid under pressure, which open Into 
the outer surface 10a of the toroidal support itself and 
are suitably distributed over the circumferential exten- 
sion of said support. 

[0065] The pressurized fluid fed from the primary duct 
13 reaches the feeding channels 17 via the connecting 
duct 14, the radial branches 15 and the annular chamber 
16, then opening onto the outer surface 10a of the toroi- 
dal support 10. 

[0066] The pressurized fluid is thus admitted to a dif- 
fusion interspace 18 created between the outer surface 
10a of the toroidal support 10 and the inner surface 7b 
of tyre 7, into which the feeding channels 17 open. 
[0067] In a preferential solution, the diffusion inter- 
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space 18 is directly created following an expansion of 
tyre 7 caused by effect of the thrust exerted by the pres- 
surized fluid. 

[0068] In other words, pressing of the tyre against the 

5 walls of the moulding cavity 6 takes place concurrently 
with an expansion imposed to the tyre itself, until the 
outer surface 7a thereof is brought to completely adhere 
to the inner walls of the moulding cavity 6. 
[0069] Alternatively, in accordance with a different 

10 embodiment, the diffusion interspace 1 8 is at least partly 
defined by a surface lowering formed on the outer sur- 
face 10a of the toroidal support 10. In this case as well, 
concurrently with the pressing step following admission 
of pressurized fluid, an expansion of tyre 7 increasing 

15 volume of the diffusion interspace 18 can be achieved. 
[0070] Preferably, the diffusion interspace 18 has a 
size included between 3 mm and 14 mm, measured be- 
tween the inner surface 7b of tyre 7 and the outer sur- 
face 10a of the toroidal support 10, at least close to an 

20 equatorial plane X-X of the tyre itself. 

[0071] It is also preferably provided that the amount 
of the expansion imposed to tyre 7 should involve an 
increase in the circumference of same which is included 
between 1.5% and 3.5%, measured at the equatorial 

25 plane X-X of the tyre itself. 

[0072] The fluid under pressure admitted to the diffu- 
sion interspace 18 can be made up of nitrogen or an- 
other inert gas, for example. 

[0073] However, in a preferential solution, it is provid- 
30 ed that, in addition to or in place of an inert gas, prefer- 
ably overheated steam should be employed, which will 
preferably have a temperature included between 170°C 
and 210'*C, and will be fed at a gradually increasing 
pressure until a value included between 16 and 30 bars, 
35 preferably of about 18 bars. Under this circumstance the 
heating fluid is made of, or at least comprises, the same 
fluid under pressure sent to the feeding channels 1 7, for 
tyre moulding. 

[0074] Said primary duct 13 and connecting duct 14, 
40 as well as the radial branches 15, annular chamber 16 
and feeding channels 17, together with further conduits 
19. 20 close to cheeks 4a, 4b and sectors 5a. 5b of 
mould 8 fed with steam under pressure at high temper- 
ature, also perform the function of heating means for the 
45 mould walls in order to supply tyre 7, from the outside 
to the inside, with heat necessary for its molecular cross- 
linking. 

[0075] In accordance with a further aspect of the in- 
vention, in order to inhibit steam under priessure, during 

50 the starting steps of the curing cycle, from permeating 
through the raw elastomer material of which tyre 7 is 
made, the method in reference provides for arrange- 
ment of at least one pre-vulcanized liner on the inner 
surface of the tyre. Advantageously, the pre-vulcanized 

55 liner (not shown in the drawings) can be directly formed 
on the toroidal support 10 during a step preceding man- 
ufacturing of tyre 7 on the toroidal support itself, or ap- 
plied to the outer surface 10a of the toroidal support 10 
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in the form of a skim coat. 
[0076] Further specifications on the composition and 
features of the liner are described in a copending Euro- 
pean patent application in the name of the same Appli- 
cant, to which please refer for further explanations. 5 
[0077] The invention achieves important advantages. 
[0078] In fact, the possibility of directly manufacturing 
the tyre on a rigid toroidal support ensures high qualities 
in terms of geometric accuracy and structural uniformity 
of the tyre itself. io 
[0079] Employment of a rigid toroidal support during 
the moulding and curing steps enables a perfect center- 
ing of the tyre within the vulcanization mould to be 
achieved, and allows a greater control on the geometric 
and structural features or the tyre during the expansion 15 
step, as compared with traditional processes using in- 
flatable vulcanization bladders. This geometric and 
structural control is also assisted by an efficient anchor- 
ing of beads 8a between the cheeks 4a, 4b and the toroi- 
dal support 1 0 , as previously described . without any risk 20 
of forming burr due to escape of elastomer material 
therethrough. 

[0080] In addition, admission of steam under pressure 
and at temperature to the diffusion interspace formed 
between the toroidal support and the inner surface of 25 
the tyre, ensures a greater heat transmission to the tyre 
itself, which is not hindered by bodies of elastomer ma- 
terial such as the vulcanization bladders of the known 
art, and is more efficient than that obtainable by contact 
with solid bodies such as the toroidal support itself. 30 
[0081] It is also to note that, due to the presence of 
the toroidal support, the volume taken up by steam with- 
in the tyre is very reduced. Consequently, vulcanization 
can be obtained with greatly reduced amounts of steam 
as compared with the known art. 35 
[0082] Admission of steam or another fluid under 
pressure between the toroidal support and the inner sur- 
face of the tyre further enables, with a possible tyre ex- 
pansion, convenient preloading forces to be produced 
in the inner tyre-reinforcing structures, which condition ^0 
is often sought for achieving given behavioural qualities. 
[0083] In addition, arrangement of a pre-vulcanized 
elastomer layer on the inner surface of the tyre elimi- 
nates the risk that the direct contact of steam with the 
inner surfaces of the tyre may cause diffusion of water 45 
particles into the layers of the raw blend, above all in the 
starting steps of the curing process. 
[0084] This solution can be also advantageously uti- 
lized in any curing process carried out without the aid of 
a vulcanization bladder, even in the absence of the toroi- so 
dal support. 

Claims 

55 

1. A method of moulding and curing tyres for vehicle 
wheels, comprising the following steps: 



10 

disposing a tyre being worked (7) on a toroidal 
support (10) 

closing the tyre (7) and the toroidal support (10) 
in a moulding cavity (6) defined by a vulcaniza- 
tion mould, said moulding cavity having walls 
conforming in shape to an outer surface (7a) of 
the tyre (7) when vulcanization has been com- 
pleted; 

pressing the tyre (7) with its outer surface (7a) 
against the moulding cavity (6) walls by admis- 
sion of a fluid under pressure to at least one 
fluid-diffusion interspace (18) created between 
the outer surface (10a) of the toroidal support 
(10) and the inner surface (7b) of the tyre (7); 
administering heat to the tyre being worked (7) 
in order to cause a molecular cross-linking of 
same, 

characterized in that 

the step of arranging the tyre (7) on the toroidal sup- 
port (10) is carried out by directly manufacturing the 
tyre on the toroidal support; the latter having a rigid 
outer surface (1 Oa) the shape of which substantially 
matches that of an inner surface (7b) exhibited by 
the unvulcanized tyre before the pressing step; 
wherein said pressing step takes place concurrently 
with an expansion imposed to the tyre (7) by effect 
of admitting fluid under pressure to the diffusion 
interspace (18). 

2. method as claimed in claim 1 , wherein said diffusion 
interspace (18) is created following expansion of 
the tyre (7). 

3. A method as claimed in claim 1 , wherein admission 
of fluid under pressure takes place through feeding 
channels (17) formed in the toroidal support (10) 
and opening onto the outer surface (10a) of said 
support. 

4. A method as claimed in claim 1 , wherein during ad- 
mission of fluid under pressure the tyre is seallngly 
engaged at its inner circumferential edges (8a) be- 
tween the moulding cavity (6) walls and the outer 
surface (10a) of the toroidal support (10), for her- 
metically delimiting the diffusion interspace (18) at 
the inner circumferential edges (8a) of the tyre itself. 

5. A method as claimed in claim 1 . wherein heat ad- 
ministration takes place by admission of a heating 
fluid to said diffusion interspace (18). 

6. A method as claimed in claim 5. wherein said heat- 
ing fluid comprises the same fluid under pressure 
as employed for carrying out the pressing step. 

7. A method as claimed in claim 1 . wherein said diffu- 
sion interspace (18) has a size included between 3 
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mm and 14 mm, measured between the inner sur- 
face (7b) of the tyre (7) and the outer surface (10a) 
of the toroidal support (1 0) at least at one equatorial 
plane (X-X) of the tyre itself. 

8. A method as claimed in claim 1 , wherein the radial- 
expansion step Involves an increase in the tyre cir- 
cumference Included between 1.5% and 3.5% 
measured at an equatorial plane (X-X) of the tyre 
itself. 

9. A method as claimed in claim 1 , wherein a pre-vul- 
canized liner is arranged on the inner surface of the 
tyre (7). 

10. A method as claimed in claim 9, wherein said pre- 
vulcanized liner is directly formed on the toroidal 
support (10) during a preliminary manufacturing 
step of the tyre (7) on the toroidal support itself. 

11. An apparatus for moulding and curing tyres for ve- 
hicle wheels, comprising: 

a toroidal support (10) arranged to engage a 
tyre being worked (7), 

a vulcanization mould (2) arranged to receive 
the toroidal support (10) carrying the tyre being 
worked (7) within a moulding cavity (6) having 
walls conforming In shape to an outer surface 
(7a) of the tyre (7) when vulcanization has been 
completed; 

pressing means for pressing the outer surface 
(7a) of the tyre (7) against the moulding cavity 

(6) walls, said pressing means comprising 
channels (17) for feeding of fluid under pres- 
sure which are formed through the toroidal sup- 
port (10) and open onto the outer surface (10a) 
of said support (10); 

heating means for transmitting heat to the tyre 

(7) closed between the moulding cavity (6) and 
the toroidal support (10), 

characterized in that: 

said toroidal support (10) has a rigid outer sur- 
face (10a) the shape of which substantially 
matches that of an inner surface (7b) exhibited 
by the unvulcanized tyre; 

12. An apparatus as claimed in claim 11, wherein said 
feeding channels (17) open into at least one inter- 
space (18) for diffusion of the fluid under pressure, 
defined between the outer surface (1 Oa) of the toroi- 
dal support (10) and the inner surface (7b) of the 
tyre being worked (7). 

13. An apparatus as claimed in claim 11. wherein the 
outer surface (10a) of the toroidal support (10) has 
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an extension lower than that of the Inner surface 
(7b) of the vulcanized tyre (7), so that an interspace 
(18) for diffusion of the heating fluid is created be- 
tween the outer surface of the toroidal support (10) 
5 and the inner surface (7b) of the tyre (7). 

14. An apparatus as claimed in claim 11. wherein the 
toroidal support (10) has inner circumferential por- 
tions cooperating with inner circumferential portions 

10 of the walls of the moulding cavity (6) for sealingly 
engaging the tyre (7) at the respective inner circum- 
ferential edges (8a) of the latter. 

15. An apparatus as claimed in claim 11, wherein said 
15 pressurized-fluid feeding channels (1 7) extend from 

an annular cavity (16) provided internally of the 
toroidal support (10) and susceptible of connection 
with a primary duct (13) associated with the vulcan- 
ization mould (2), for feeding of fluid under pres- 
20 sure. 

16. An apparatus as claimed in claim 11. wherein said 
toroidal support (10) has at least one centering 
shank (11) to be engaged in a centering seat (12) 

25 associated with the mould for fastening positioning 
of the toroidal support (10) and the tyre (7) in the 
moulding cavity (6). 

17. An apparatus as claimed in claim 16, wherein said 
30 centering shank (11) extends in a geometric axis 

common to said toroidal support (10). said tyre be- 
ing worked (7) and said moulding cavity (6). 

18. An apparatus as claimed in claim 16, further com- 
35 prising at least one connecting duct (14) formed 

along the centering shank (11) to bring the feeding 
channels (17) into fluid comhnunication with said pri- 
mary duct (13) for feeding of fluid under pressure. 

40 19. An apparatus as claimed in claim 11, wherein said 
heating means comprises at least one conduit (13) 
for sending a heating fluid to the feeding channels 
(17). 

45 20. An apparatus as claimed in claim 11, wherein said 
heating fluid comprises the same fluid under pres- 
sure admitted by the pressurised-fluld feeding 
means (13-18). 

21. An apparatus as claimed in claim 11, wherein said 
toroidal support (10) has an elastically yielding 
structure in an axial direction, at least at regions cor- 
responding to inner circumferential edges (8a) of 
the tyre (7). 
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PatentansprQche 

1. Verfahren zum Formen und Vulkanisieren von Rei- 
fen fur Fahrzeugrader, welches die folgenden 
Schritte aufweist: 5 

Anordnen eines herzustellenden Reifens (7) 
auf einem torusformigen TrSger (10), 
Einschliefien des Reifens (7) und des torusfor- 
migen Tragers (1 0) in einen Formhohlraum (6), io 
der von eInerVulkanisierform gebildet wird, wo- 
bei der Formliohlraum Wande liat, die in ihrer 
Form der Aufienflache (7a) des Reifens (7) ent- 
sprechen, wenn die Vulkanisierung abge- 
schlossen ist, 15 
Pressen des Reifens (7) mit seiner Aufienfla- 
che (7a) gegen die Wande des Formhohlraums 
(6) durch Zufuhrung eines Druckfluids zu we- 
nigstens einem Fluiddiffusionszwischenraum 
(1 8), der zwisclien der Aufienflache (1 Oa) des 20 
torusformigen Tragers (10) und der Innenfla- 
che (7b) des Reifens (7) geschaffen wird, 
Applizieren von Warme auf den herzustellen- 
den Reifen (7). urn seine molekulare Vernet- 
zung herbeizufuhren, 25 

dadurch gekennzeichnet, 

dass der Schritt des Anordnens des Reifens (7) 
auf dem torusformigen Trager (10) durch direk- 30 
te Herstellung des Reifens auf dem torusformi- 
gen Trager ausgefuhrt wird, 
wobei letzterer eine starre Aufienflache (10a) 
hat, deren Form im Wesentlichen der einer In- 
nenfiache (7b) entspricht, die von dem unvul- 35 
kanisierten Reifen vor dem Pressschritt gebil- 
det wird, 

wobei der Pressschritt gleichzeitig mit einer Ex- 
pansion erfolgt, die auf dem Reifen (7) durch 
die Wirkung ausgeObt wird, dass dem Diffusi- ^0 
onszwischenraum (18) ein Druckfluid zugefuhrt 
wird. 

2. Verfahren nach Anspruch 1 , bei wetchem der Diffu- 
sionszwischenraum (18) auf die Expansion des 45 
Reifens (7) folgend geschaffen wird. 

3. Verfahren nach Anspruch 1 , bei welchem die Zu- 
fOhrung von Druckfluid durch ZufuhrkanSle (17) er- 
folgt, die In dem torusformigen Trager (10) ausge- 50 
bildet sind und auf der Aullenflache (10a) des Tra- 
gers munden. 

4. Verfahren nach Anspruch 1 , bei welchem wahrend 
des Zufuhrens des Druckfluids der Reifen dichtend 55 
an seinen inneren Umfangsrandem (8a) zwischen 
den Wanden des Formhohlraums (6) und der Au- 
fienflache (10a) des torusformigen Tragers (10) in 
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Eingriff gehalten wird, um den Diffusionszwischen- 
raum (1 8) an den inneren Umfangsrandem (8a) des 
Reifens selbst hermetisch zu begrenzen. 

5. Verfahren nach Anspruch 1 , bei welchem die War- 
meappllzierung durch Zufuhrung eines Heizflulds 
zu dem Diffusionszwischenraum (18) durchgefuhrt 
wird. 

6. Verfahren nach Anspruch 5, bei welchem das Heiz- 
fluld das gleiche Druckfluid aufweist. wie es zur 
Ausfuhrung des Pressschritts venA/endet wird. 

7. Verfahren nach Anspruch 1 , bei welchem der Diffu- 
sionszwischenraum (18) eine Grope zwischen 3 
mm und 14 mm gemessen zwischen der Innenfla- 
che (7b) des Reifens (7) und der Audenflache (10a) 
des torusfGrmigen Tragers (10) wenigstens an einer 
Aquatorialebene X-X des Reifens selbst hat. 

8. Verfahren nach Anspruch 1 , bei welchem der Radi- 
alexpansionsschritt eine Zunahme im Reifenum- 
fang zwischen 1 ,5 % und 3,5 % gemessen an einer 
Aquatorialebene X-X des Reifens selbst aufweist. 

9. Verfahren nach Anspruch 1 , bei welchem eine vor- 
vulkanisierte Auskleidung an der Innenflache des 
Reifens (7) angeordnet ist. 

10. Verfahren nach Anspruch 9, bei welchem die vor- 
vulkanisierte Auskleidung direkt auf dem torusfor- 
migen Trager (10) wahrend eines Vorfertlgungs- 
schrltt des Reifens (7) auf dem torusformgen Trager 
selbst ausgebildet wird. 

11. Vorrichtung zum Formen und Vulkanisieren von 
Reifen fur Fahrzeugrader 

mit einem torusformigen Trager (1 0), der fur ei- 
nen Eingriff mit dem herzustellenden Reifen (7) 

angeordnet Ist, 

mit eInerVulkanisierform (2), die so angeordnet 
ist, dass sie den den herzustellenden Reifen (7) 
tragenden torusformigen TrSger (10) in einem 
Formhohlraum (6) aufnimmt, der Wande hat, 
die In der Form einer Auflenflache (7a) des Rei- 
fens (7) entsprechen, wenn die Vulkanisierung 
abgeschlossen worden ist, 
mit Presseinrichtungen zum Pressen der Au- 
(ienflache (7a) des Reifens (7) gegen die Wan- 
de des Formhohlraums (6), wobei die Pressein- 
richtungen fur die Zufuhrung eines Druckfluids 
KanSle (17) aufweisen, die durch den rohrfdr- 
migen Trager (1 0) hindurchgehend ausgebildet 
sind und auf der Auftenflache (10a) des Tra- 
gers (10) munden, 

mit Heizeinrlchtungen zum Oberfuhren von 
Warme auf den Reifen (7), der zwischen dem 
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Formhohlraum (6) und dem toaisformigen Tra- 
ger (10) eingeschlossen ist, 

dadurch gekennzeichnet, 

dass der rohrformige Trager (10) eine starre 
Aufienflache (10a) hat, deren Form im Wesent- 
lichen der einer Innenfldche (7b) entspricht, die 
der unvulkanisierte Reifen hat. 

12. Vorrichtung nach Anspruch 11 , bei welcher die Zu- 
rUhrungskanale (17) in wenigstens einen Zwi- 
schenraum (18) fur eine Diffusion von Druckfiuid 
munden, der zwischen der Auftenflache (10a) des 
torusformigen Tragers (10) und der Innenflache 
(7b) des herzustellenden Reifens (7) gebildet wird. 

13. Vorrichtung nach Anspruch 11 , bei welcher die Au- 
fienflache (10a) des torusformigen Tragers (10) ei- 
ne Erstreckung hat, die kleiner ist ats die der Innen- 
flache (7b) des vulkanisierten Reifens (7). so dass 
ein Zwischenraum (18) fOr eine Diffusion des Helz- 
fluids zwischen der Aufienflache des torusformigen 
Tragers (10) und der Innenflache (7b) des Reifens 
(7) geschaffen wIrd. 

14. Vorrichtung nach Anspruch 11, bei welcher der 
torusformige Trager (1 0) innere Umfangsabschnitte 
aufweist. die mit den inneren Umfangsabschnitten 
der Wande des Formhohlraums (6) fur einen ab- 
dlchtenden EIngriff mit dem Reifen (7) an dessen 
jeweiligen inneren Umfangsrandern (8a) zusam- 
menwirken. 

15. Vorrichtung nach Anspruch 1 1 , bei welcher sich die 
Zufuhrkanale (17) fur das Druckfiuid von einem 
ringfdrmigen Hohlraum (16) aus erstrecken, derin- 
nerhalb des torusformigen Tragers (10) vorgese- 
hen und fUr eine Verbindung mit einer Primdrieitung 
(13) geeignet Ist, die der Vulkanlslerform (2) zuge- 
ordnet ist, um das Druckfiuid zuzufuhren. 

16. Vorrichtung nach Anspruch 11, bei welcher der 
torusformige Trager (10) wenigstens einen Zen- 
trierschaft (11) fur den Eingriff in einen Zentriersitz 
(12) hat, der der Form zum Festlegen der Positio- 
nierung des torusformigen Tragers (10) und des 
Reifens (7) in dem Formhohlaum (6) zugeordnet Ist. 

17. Vorrichtung nach Anspruch 1 6, bei welcher sich der 
Zentrierschaft (11) auf einer geometrischen Achse 
erstreckt. die der des torusfomnigen TrSgers (10) 
des herzustellenden Reifens (7) und des Formhohl- 
raums (6) entspricht. 

18. Vorrichtung nach Anspruch 16, welche welterhin 
wenigstens eine Verbindungsleltung (14) aufweist, 
die langs des Zentrierschafts (11) ausgebildet ist, 
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um die Zufuhrkanale (1 7) in Fluidverbindung mit der 
Primarieitung (13) fur die Zufuhrung des Druck- 
fluids zu bringen. 

5 19. Vorrichtung nach Anspruch 11, bei welcher die 
Heizeinrichtungen wenigstens eine Leitung (13) 
zum Zufuhren eines Heizfluids zu den Zufuhrkana- 
len (17) aufweisen. 

10 20. Vorrichtung nach Anspruch 11, bei welcher das 
Heizfluid das gleiche Druckfiuid aufweist, das durch 
die Zuruhreinrichtungen (13 bis 18) fur das Druck- 
fiuid zugefuhrt wird. 

15 21. Vorrichtung nach Anspruch 11, bei welcher der 
torusformige Trager (10) einen in einer Axiatrich- 
tung wenigstens an Bereichen, die den inneren Um- 
fangsrandern (8a) des Reifens (7) entsprechen, ei- 
nen elastische nachgebenden Aufbau hat. 

20 

Revendications 

1. Precede de moulage et de vulcanisation de pneus 
25 pour roues de v6hlcule, comprenant les etapes con- 
sistant d : 

placer un pneu en cours de traitement (7) sur 
un support toroidal (10) ; 
30 - fermer le pneu (7) et le support toroidal (10) 
dans une cavite de moulage (6) definie par un 
moule de vulcanisation, ladite cavite de moula- 
ge ayant des parois dont la forme se conforme 
d une surface ext^rieure (7a) du pneu (7) quand 
35 la vulcanisation est terminee ; 

presser le pneu (7) avec sa surface exterieure 
(7a) contre les parois de la cavite de moulage 
(6) par admission d'un fluide sous pression 
dans au moins un interstice (18) de diffusion de 
40 fluide cr66 entre la surface exterieure (10a) du 

support toroidal (10) et la surface interieure 
(7b) du pneu (7) ; 

soumettre le pneu en cours de traitement (7) a 
Taction de la chaleur afin de provoquer une r6- 
45 ticulation moleculaire, 

caracteris6 en ce que 

i'etape consistant d placer le pneu (7) sur le 
support toroidal (10) est executee en fabriquant di- 
50 rectement le pneu sur le support toroidal, ce dernier 
ayant une surface exterieure rigide (1 Oa) dont la for- 
me s'adapte sensiblement d celle de la surface in- 
terieure (7b) que pr6sente le pneu non vulcanise 
avant I'etape de pressage ; 
55 ladite ^tape de pressage ayant lieu simulta- 

nement a une dilatation imposSe au pneu (7) par 
Teffet de Tadmission de fluide sous pression dans 
I'interstice de diffusion (18). 
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2. Precede selon la revendication 1, dans lequel ledit 
interstice de diffusion (18) est cree suite a la dilata- 
tion du pneu (7). 

3. Procede selon la revendication 1 , dans lequel I'ad- 
mission de fluide sous pression se fait par des ca- 
naux d'arrivee (17) formes dans ie support toroidal 
(1 0) et debouchant a la surface exterieure (1 Oa) du- 
dit support. 

4. Procede selon la revendication 1 , dans lequel pen- 
dant Tadmission de fluide sous pression. Ie pneu est 
pris de maniere Stanche au niveau de ses bords cir- 
conferentiels interieurs (8a) entre les parois de la 
cavite de moulage (6) et la surface exterieure (10a) 
du support toroidal (10), pour delimiter hermetique- 
ment I'interstice de diffusion (18) au niveau des 
bords circonf^rentiels interieurs (8a) du pneu lui- 
meme. 

5. Procede selon la revendication 1 , dans lequel Tap- 
plication de chaleur se fait par admission d'un fluide 
chauffant dans ledit interstice de diffusion (18). 

6. Procede selon la revendication 5, dans lequel ledit 
fluide chauffant comprend ie m§me fluide sous 
pression que celui employe pour executer I'etape 
de pressage. 

7. Procede selon la revendication 1 , dans lequel ledit 
interstice de diffusion (18) a une taille comprise en- 
tre 3 mm et 14 mm, mesuree entre la surface inte- 
rieure (7b) du pneu (7) et la surface exterieure (10a) 
du support toroidal (10) au moins au niveau d'un 
plan equatorial (X-X) du pneu lui-meme. 

8. Procede selon la revendication 1 , dans lequel I'eta- 
pe de dilatation radiale implique une augmentation 
de la circonference du pneu comprise entre 1,5 % 
et 3,5 %, mesur6e au niveau d'un plan Equatorial 
(X-X) du pneu lui-meme. 

9. Precede selon la revendication 1 . dans lequel une 
garniture pr6-vulcanis6e est plac6e sur la surface 
interieure du pneu (7). 

10. Proc6d6 selon la revendication 9, dans lequel ladite 
garniture pre-vulcanis6e est formSe directement 
sur Ie support toroidal (10) au cours d'une 6tape de 
fabrication preliminaire du pneu (7) sur Ie support 
toroidal lui-meme. 

11. Dispositif pour Ie moulage et la vulcanisation de 
pneus pour roues de v6hicule, comprenant : 

un support toroidal (10) adapte pour coop6rer 

avec un pneu en cours de traitement (7) ; 

un moule de vulcanisation (2) adapte pour re- 
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cevoir Ie support toroidal (10) supportant Ie 
pneu en cours de traitement (7) dans une cavite 
de moulage (6) ayant des parois dont la forme 
se conforme d une surface exterieure (7a) du 

5 pneu (7) quand la vulcanisation est terminSe ; 

un moyen de pressage pour presser la surface 
exterieure (7a) du pneu (7) centre les parois de 
la cavite de moulage (6). ledit moyen de pres- 
sage comprenant des canaux (17) pour Tarrl- 

10 vee d'un fluide sous pression qui sont formes a 

travers Ie support toroidal (10) et debouchent 
a la surface exterieure (10a) dudit support (10); 
un moyen de chauffage pour transmettre de la 
chaleur au pneu (7) ferme entre la cavite de 

15 moulage (6) et Ie support toroidal (10), 

caracterise en ce que 

ledit support toroidal (10) a une surface exte- 
rieure rigide (10a) dont la forme s'adapte sensible- 
20 ment a celle de la surface interieure (7b) que pre- 
sente Ie pneu non vulcanise. 

* 

12. Dispositif selon la revendication 11 , dans lequel les- 
dits canaux d'arrivee (17) debouchent dans au 
25 moins un interstice (18) servant a la diffusion du flui- 
de sous pression, defini entre la surface exterieure 
(10a) du support toroidal (10) et la surface interieu- 
re (7b) du pneu en cours de traitement (7). 

30 13. Dispositif selon la revendication 11, dans lequel la 
surface exterieure (10a) du support toroidal (10) a 
une etendue plus basse que celle de la surface in- 
terieure (7b) du pneu vulcanise (7), de sorte qu'un 
Interstice (18) pour la diffusion du fluide chauffant 

35 est cree entre la surface exterieure du support to- 
roidal (10) et la surface interieure (7b) du pneu (7). 

14. Dispositif selon la revendication 11, dans lequel Ie 
support toroidal (1 0) a des parties circonferentielles 

40 interieures qui coop6rent avec des parties circonfe- 
rentielles interieures des parois de la cavite de mou- 
lage (6) pour engager Ie pneu (7) de maniere etan- 
che au niveau des bords circonferentieis interieurs 
respectifs (8a) de ce dernier. 

45 

15. Dispositif selon la revendication 11 , dans lequel les- 
dits canaux d'arrivee (17) de fluide sous pression 
s'etendent depuis une cavite annuiaire (16) prevue 
e rinterleurdu support toroidal (10) et apte a la con- 

50 nexion avec une conduite primaire (1 3) associee au 
moule de vulcanisation (2), pour ralimentation en 
fluide sous pression. 

16. Dispositif selon la revendication 11, dans lequel le- 
ss dit support toroidal (1 0) comporte au moins une tige 

de centrage (11) destinee a etre engagee dans un 
siege de centrage (12) associe au moule pour fixer 
Ie positionnement du support toroVdal (10) et du 
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pneu (7) dans la cavite de moulage (6). 

17. Dispositif selon !a revendication 16, dans lequel la- 
dite tige de centrage (11) s'etend sur un axe geo- 
m^trique commun audit support toroidal (10), audit 5 
pneu en cours de traitement (7) et a ladite cavite de 
moulage (6). 

18. Dispositif selon la revendication 16. comprenanten 
outre au moins une conduite de connexion (14) for- io 
mee le long de la tige de centrage (11) pour mettre 

ies canaux d*arriv6e (17) en communication de flui- 
de avec ladite conduite primaire (13) pour Talimen- 
tation en fluide sous pression. 

15 

19. Dispositif selon la revendication 11. dans lequel le- 
dit moyen de chauffage comprend au moins un con- 
duit (13) pour envoyer un fluide chauffant dans Ies 
canaux d'arrivee (17). 

20 

20. Dispositif selon la revendication 11, dans lequel le- 
dit fluide chauffant comprend le meme fluide sous 
pression admis par les moyens d'alimentation 
(13-18) en fluide sous pression. 

25 

21. Dispositif selon la revendication 11, dans lequel le- 
dit support toroidal (10) comporte. dans une direc- 
tion axiale, une structure cedant de maniere elasti- 
que, au moins dans des regions correspondant aux 
bords circonferentiels interieurs (8a) du pneu (7). 30 
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